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DETAILED ACTION 
Response to Amendment 

1 . The amendment(s), filed on 01/1 1/2007, have been entered and made of record. Claims 
1-6 and 14-21 are pending. 

Response to Arguments 

2. Applicant's arguments filed 01/1 1/2007 have been fully considered but they are not 
persuasive. 

For claim 1 , the applicant asserts that Kuroda does not disclose that reference signal Vref 
is a ground reference reset voltage. Respectfully, the examiner disagrees. Kuroda inherently 
discloses a ground reference reset voltage. In fig. 5, Kuroda illustrates Vref (85 and 86), which 
is a reference signal for resetting the circuit in col. 11, lines 4-15, Kuroda teaches, "Reference 
numeral 86 denotes a reference voltage (0V) of the reference signal 85." Based on the teaching 
and illustration of Kuroda, Vref has two points - a point where signal (85) is at a voltage greater 
than zero and another point at 0V (86). Signal (85) is referenced from voltage (86). Those 
skilled in the art would know that 0V (86) is also ground. Therefore, Kuroda discloses a ground 
reference reset voltage. Accordingly, the examiner maintains the rejections to claims 1, 5-6, and 
14. 

Claim Rejections - 35 USC § 102 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1, 5-6, 14 rejected under 35 U.S.C. 102(e) as being anticipated by Kuroda (U.S. 
Pat. #6,469,740). 
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For claim 1, Kuroda discloses an image capture system (fig. 4-5) comprising, 
a plurality of rows of pixels (fig.4, Rows - (n+1), n, (n-1)), each row comprising: 

a reset line for providing a reset signal (lines connected between transistors 73-76; 
col. 10, lines 36-39); 

a plurality of pixels (23; col. 7, lines 8-10; col. 10, lines 25-29) comprising: 

a first FET (76) having a gate terminal coupled to the reset line (col. 10, 
lines 36-57), a drain terminal coupled to a supply voltage (29,V SS ; col. 8, 
lines 5-6; col. 10, lines 44-47), and a source terminal coupled to a readout 
node (col. 10, lines 43-79) See fig. 4; and 

a photodetector coupled (24) between a first ground (col. 7, lines 8-10; 
col. 10, lines 25-29) and the readout node (col. 8, lines 1-19; col. 10, lines 
36-79); 

a switching device (21/34/34) selectively coupled to one of the reset lines in the rows of 
pixels (col. 7, lines 47-63 and see fig. 4); and 

a reference voltage source (72/86, V re f) inherently coupled between a second ground* and 
one of the reset lines via the switching device (col. 10, lines 36-57; col. 11, lines 1-15), wherein 
the reference voltage source generates a ground referenced reset voltage (col. 11, lines 1-15 and 
33-40) and the first and second grounds inherently have the same potential (col. 11, lines 1-15). 

* Note ; This is inherent because in col. 11, lines 1-15, Kuroda states that the reference 
voltage in fig. 5 is zero volts. 
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For claim 5, Kuroda farther discloses an image capture system comprising a second FET 
(22) having a gate terminal coupled to the readout node and a drain terminal coupled to the 
supply voltage. Please read col. 7, lines 47-63 and see fig. 4. 

For claim 6, Kuroda further discloses an image capture system comprising a third FET 
(75) having a gate terminal coupled to a row select line, a source terminal coupled to a column 
line, and a drain terminal coupled to a source terminal of the second FET (col. 10, lines 36-79) 
See fig. 4. 

For claim 14, Kuroda discloses the image capture system wherein the switching device 
comprises a multiplexer (col. 7, lines 47-63 and see fig. 4). 

Claim Rejections - 35 USC § 103 

5. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

6. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over in view of Kuroda 
(U.S. Pat. #6,469,740). 

For claim 3, Kuroda discloses an image capture system comprsing a first FET (76) (col. 
10, lines 36-57). Kuroda teaches that the source of the first FET (76) is connected to the gate of 
the pixel reset transistor (75) and the drain is connected to the column reset transistor (70) and 
the gate is connected to the gate of feedback row selection transistor (74). Although fig. 4 
illustrates the structure of an n-channel enhancement mode MOSFET, Kuroda does not expressly 
teach that the first FET (76) further comprises an n-channel enhancement mode MOSFET. 
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Examiner takes Official Notice that it is well known in the art to have an image capture system 
wherein the first FET further comprises an n-channel enhancement mode MOSFET. Therefore, 
it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the first FET of Kuroda with an n-channel enhancement mode MOSFET. This 
modification would provide the image capture system with a sub-threshold mode where voltage 
applied to the gate increases the current flow from source to drain. It is noted by the Examiner 
that because Applicant failed to timely traverse the old and well-known statement, it is now taken 
as Admitted Prior Art {see MPEP 2144.03(c)). 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over in view of Kuroda 
(U.S. Pat. #6,469,740) in view of Suzuki (U.S. Pat. #6,002,123). 

For claim 4, Kuroda does not expressly discloses an image capture system wherein the 
reset voltage is greater than the supply voltage. 

In the same field of endeavor, Suzuki teaches an image capture system wherein the reset 
voltage is greater than the supply voltage (Suzuki, figs. 3-4; col. 4, lines 40-52).. In light of the 
teaching of Suzuki, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the sensor of Kuroda with reset voltage greater than the supply 
voltage in order to prevent blooming thereby expanding the image sensor's dynamic range 
(Suzuki, col. 4, lines 31-39). 



8. Claims 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dhuse et al. 
(U.S. Pat. #6,133,862) in view of Kuroda (U.S. Pat. #6,469,740). 
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For claim 15, Dhuse discloses a method comprising: 

• providing a first reset (V reS eti) signal to a row of pixels (col. 6, line 65 - col. 7, line 9), 
the first reset signal being derived from a reference voltage (col. 7, lines 46-51); 

• resetting pixels in the row of pixels (col. 6, line 65 - col. 7, line 9) in response to the 
first reset signal (V r eseti) using a supply voltage, the supply voltage being different 
from the reference voltage; 

In col. 7, lines 45-51, Dhuse teaches that the sensor array is reset to a value of V rese t, 
which is approximately the supply voltage (V reset approximately V cc -V T mi; col. 5, line 
19-24); 

• reading a first plurality of voltage values generated at the pixels following a light 
exposure interval (col. 5, line 57 - col. 6, line 1; col. 6, line 65 - col. 7, line 9); 

• providing a second reset signal (V rese t2) to the row of pixels (col. 6, line 65 - col. 7, 
line 9), the second reset signal being derived from the reference voltage (col. 7, lines 
54-56); 

• reading a second voltage value from the pixel (col. 7, lines 56-59); and 

• generating a plurality of pixel values using the first and the second pluralities of 
voltage values (col. 6, line 65 - col. 7, line 9; col. 7, lines 51-54 and 59-67). 

However, Dhuse does not teach a ground referenced reset voltage that is independent of a 
supply voltage. The Examiner takes Official Notice that is it well known in the art for a 
reference voltage source to generate a ground reference reset voltage. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
sensor of Dhuse with a reference voltage source to generate a ground reference reset voltage. 
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This modification provides high-accuracy feedback for removing noise in image signals, his 
noted by the Examiner that because Applicant failed to timely traverse the old and well-known 
statement, it is now taken as Admitted Prior Art (see MPEP 2144.03(c)). 

In the same field of endeavor, Kuroda teaches a reference voltage that is independent of a 
supply voltage (figs. 1-3; col. 8, lines 20-50). In light of the teaching of Kuroda, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
sensor of Dhuse with a reference voltage that is independent of a supply voltage in order to 
achieve stable operations (Kuroda, col. 8, lines 41-50). 

For claim 16, Dhuse, as modified by Kuroda, further discloses a method wherein the 
plurality of pixel values equal the corresponding second plurality of voltage values minus the 
corresponding first plurality of voltage values (Dhuse, col. 7, lines 59-66). 

For claim 17, Dhuse, as modified by Kuroda, further discloses a method wherein the first 
plurality of voltage values are approximately proportional to light intensities detected by the 
pixels during the light exposure interval (Dhuse, col. 5, line 57 - col. 6, line 9). 

For claim 18, Dhuse, as modified by Kuroda, further discloses a method comprising 
repeating the providing a first reset signal, reading a first plurality of voltage values, providing a 
second reset signal, reading, and generating a plurality of pixel values for another row of pixels 
(Dhuse, col. 7, lines 45-67). 

For claim 19, Dhuse, as modified by Kuroda, further discloses a method wherein the 
generating is performed by a column circuit (Dhuse, col. 7, lines 10-35). 
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For claim 20, Dhuse, as modified by Kuroda, further discloses a method wherein the 
reading a first plurality of voltage values comprises exposing photodiodes to incident light 
(Dhuse, col. 4, lines 7-22). 



Allowable Subject Matter 

9. Claim 2 is allowed. 

10. The following is a statement of reasons for the indication of allowable subject matter: 
Claim 2 is allowed because the prior art does not teach or fairly suggest the image 

capture system, comprising: an operational amplifier buffer comprising (1) an output coupled by 
the switching device to one of the reset lines (2) a non-inverting input coupled to the reference 
voltage source to receive the reset voltage, and (3) an inverting input coupled to the output in a 
feedback loop, wherein the feedback loop does not pass through the readout node. 

1 1 . Claim 21 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

12. The following is a statement of reasons for the indication of allowable subject matter: 
Claim 21 is allowed because the prior art does not teach or fairly suggest the image 

capture system of claim 6, farther comprising an operational amplifier comprising (1) an output 
coupled by the switching device to one of the reset lines, (2) a non-inverting input coupled to the 
reference voltage source to receive the reset voltage, and (3) an inverting input coupled to the 
output in a feedback loop, wherein the feedback loop does not pass through the readout node. 



Application/Control Number: 1 0/05 1 ,739 Page 9 

Art Unit: 2622 

Conclusion 

13. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carramah J. Quiett whose telephone number is (571) 272-7316. 
The examiner can normally be reached on 8:00-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NgocYen Vu can be reached on (571) 272-7320. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

CJQ 

March 26, 2007 
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